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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In a data processor which has CPU and a clock generation circuit which generates the 1st and 
2nd clocks with which frequency differs mutually A clock change means to choose one clock of said 1 st 
and 2nd clocks, and to supply said CPU as a clock of operation, A means to reset said CPU while 
answering a change demand of a clock of said CPU of operation and evacuating the content of a register 
of said CPU, So that a clock of said CPU of operation may be changed from one side of said 1st and 2nd 
clocks to another side, where said CPU is reset When a clock of said CPU of operation is changed to a 
means to control said clock change means, while canceling a reset condition of said CPU A clock 
change method by which it is characterized [ of ****** which changes a clock of said CPU of operation 
where it provided a means to return said evacuated content of a register to said CPU and said CPU is 
reset ]. 

[Claim 2] CPU A clock generation circuit which generates the 2nd clock of low frequency rather than 
the 1st clock and this 1st clock A means to be the clock change method equipped with the above, to 
distinguish existence of formation of predetermined mode setting conditions for setting said CPU as a 
sleep mode, and to evacuate the content of a register of said CPU at the time of condition formation, A 
means which changes a clock of said CPU of operation from said 1st clock to said 2nd clock while 
resetting said CPU when the content of a register of said CPU is evacuated, A means to cancel a reset 
condition of said CPU while answering an interrupt request to said CPU and re-changing said clock of 
operation from said 2nd clock to said 1 st clock, When a reset condition of said CPU is canceled, a 
means to return said evacuated content of a register to said CPU is provided, where said CPU is reset, 
said clock of operation is changed, and it is characterized by supplying the 2nd clock of low frequency 
to said CPU temporarily. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the clock change method to CPU in a 

portable computer about the clock change method of a data processor. 

[0002] 

[Description of the Prior Art] In recent years, the portable computer of the laptop type in which carrying 
can operate [ that it is easy and ] with a battery is developed variously. In this kind of portable computer, 
in order to reduce useless power consumption, the sleep mode function to reduce the working speed of 
CPU automatically to the bottom of a predetermined condition is prepared. 

[0003] This sleep mode function makes CPU drive with the clock of low frequency of operation, when 

keyboard grabbing by the operator between fixed time amount is not performed. 

[0004] Such a sleep mode function is used especially effective in a battery actuation type porter pull 

computer. 

[0005] However, the conventional sleep mode function which changes the clock of CPU of operation in 
this way is not applicable to CPU of all classes. It is because malfunction within CPU may be caused by 
clock change depending on the system configuration of the microprocessor which constitutes CPU. 
[0006] About the case where the microprocessor which operates with the clock quicker than the external 
clock supplied from the outside like the microprocessor (i80486) which is developed by Intel and 
manufactured and sold especially, and the microprocessor (Transputer) which is developed by Inmos, 
Ltd. and manufactured and sold is used as a CPU, risk of malfunction being caused by the change of a 
clock is high. This is based on the following reasons. 

[0007] That is, such a processor has an internal oscillator including a PLL circuit, synchronizes a PLL 
circuit with the clock supplied from the outside, generated the quick clock internally in the PLL circuit, 
and has realized high-speed operation using it. For this reason, in order for such a microprocessor to 
operate normally, to have decided the phase of the clock supplied from the outside is needed. Otherwise, 
it is because abnormalities are caused to the synchronous operation of a PLL circuit. 
[0008] Therefore, if the conventional sleep mode function is applied as it is to CPU which has an 
internal oscillator in this way, the nonconformity that actuation of CPU is no longer guaranteed will 
arise by the discontinuity of the clock phase at the time of a clock change. 

[0009] Moreover, not only the object of power-saving according [ a clock change ] to such a sleep mode 
but the object of compatibility reservation of a computer system is used. 

[0010] That is, neither the application software constituted so that it might operate with a late clock, nor 
hardware options may be unable to be used under CPU which operates with a high-speed clock. In this 
case, at the time, only when operating CPU with a high-speed clock and using the ant KESHON 
software and the hardware options of these specification, the utilization gestalt of operating CPU with a 
low-speed clock is usually needed. 

[001 1] However, in this way, about a clock change aiming at compatibility reservation as well as the 
clock change in the case of the sleep mode mentioned above, when it applies to CPU with an internal 



http://www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi_ejje 3/12/04 



Page 2 of 6 



oscillator, the nonconformity that actuation of CPU is no longer guaranteed arises. 
[0012] 

[Problem(s) to be Solved by the Invention] In the former, there was a defect that malfunction of CPU 

may be caused by clock change and actuation of CPU could not be guaranteed by it. 

[0013] This invention was made in view of such a point, where actuation of CPU is guaranteed, the 

clock of that CPU is changed, and it aims at offering the clock change method suitable for reduction of 

power consumption, and implementation of compatibility reservation. 

[0014] 

[Means for Solving the Problem and its Function] In a data processor with which a clock change method 
by this invention has CPU and a clock generation circuit which generates the 1st and 2nd clocks with 
which frequency differs mutually A clock change means to choose one clock of said 1st and 2nd clocks, 
and to supply said CPU as a clock of operation, A means to reset said CPU while answering a change 
demand of a clock of said CPU of operation and evacuating the content of a register of said CPU, So 
that a clock of said CPU of operation may be changed from one side of said 1st and 2nd clocks to 
another side, where said CPU is reset When a clock of said CPU of operation is changed to a means to 
control said clock change means, while canceling a reset condition of said CPU A means to return said 
evacuated content of a register to said CPU is provided, and it is characterized by changing a clock of 
said CPU of operation, where said CPU is reset. 

[0015] In this clock change method, two clocks, the 1st and the 2nd, with which frequency differs are 
selectively used as a clock of CPU of operation, a change of a clock of operation is performed where 
CPU is reset, and after a clock of operation is changed, a reset condition of that CPU is canceled. For 
this reason, actuation of CPU is not influenced at all by discontinuity of a phase of a clock at the time of 
a clock change. Moreover, in case CPU is reset, the content of a register of the CPU is evacuated. This 
evacuated content of a register returns to CPU, when a change of a clock is completed and a reset 
condition of CPU is canceled. For this reason, CPU actuation can be started from a condition before a 
clock change. Therefore, where actuation of CPU is guaranteed, it becomes possible to change working 
speed of the CPU, and a data processor excellent in compatibility and power-saving can be realized. 
[0016] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
[0017] The system configuration of the laptop type portable computer for realizing the clock change 
method concerning one example of this invention is shown in drawing 1 . This portable computer is a 
computer driven with the battery with which AC source power supply or the main part of a computer is 
equipped free [ attachment and detachment ], and is equipped with CPU1 1, the reset generating circuit 
12, the clock change circuit 13, the timing-control circuit 14, a clock generator 15, a frequency divider 
16, a trigger circuit 17, a latch circuit 18, RAM 19, the interruption controller (PIC-robrammable 
Interrupt Controller) 20, the keyboard controller (KBC) 21, and the system timer 22. 
[0018] CPU1 1 manages control of this whole system, and is connected to each component 14, i.e., a 
timing-control circuit, RAM 19, the interruption controller 20, the keyboard controller (KBC) 21, and the 
system timer 22 through the system bus 10. This CPU1 1 is equipped with the internal oscillator 1 1 1, in 
order to generate a high-speed clock internally like the above-mentioned microprocessor (i80486) and to 
operate. That is, this CPU1 1 is a configuration which generates internally a several times as many clock 
as the clock CLK supplied through the clock change circuit 13, and carries out high-speed operation 
with an internal oscillator 1 1 1 using it. 

[0019] Moreover, by the BIOS (Basic Input Output System) program execution which acts as Kohl with 
the application program under activation, CPU1 1 judges the existence of establishment of sleep mode 
setups, and performs evacuation of the content of a register in CPU1 1, and activation of a HALT (halt) 
instruction one by one at the time of condition formation. Sleep mode setups are satisfied when key 
input actuation by the operator is not performed for example, beyond a fixed period. The content of a 
register of CPU1 1 is evacuated to RAM 19. 

[0020] If a HALT (halt) instruction for CPU1 1 to stop program execution is executed, CPU1 1 will 
notify that CPU1 1 was set as the idle state to the timing-control circuit 14. 
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[0021] The reset generating circuit 12 is for supplying a reset (RESET) signal to CPU1 1, and sets up a 
reset (RESET) signal actively or inactively according to control of the timing-control circuit 14. If 
CPU1 1 will be in a reset condition if a reset (RESET) signal becomes active, and a reset (RESET) signal 
becomes inactive, CPU1 1 will be canceled of a reset condition. 

[0022] The clock change circuit 13 chooses the high-speed clock CLK1 with high frequency, or the low- 
speed clock CLK2 with low frequency, and supplies it to CPU1 1 by making it into the clock CLK of 
operation. This clock change circuit 13 has chosen the high-speed clock CLK1 in order to usually carry 
out high-speed operation of CPU1 1, but when setting CPU1 1 as a sleep mode, it changes the clock CLK 
of operation from the high-speed clock CLK1 to the low- speed clock CLK2 according to control of the 
timing-control circuit 14. 

[0023] The high-speed clock CLK1 is generated by the clock generator 15, and when a low-speed clock 
carries out [ and ] dividing of the high-speed clock CLK1 by the frequency divider 16, it is obtained. 
[0024] The timing-control circuit 14 is for controlling the timing of the reset generating circuit 12 and 
the clock change circuit 13 of operation. That is, when setting CPU1 1 as a sleep mode, the timing- 
control circuit 14 controls the reset generating circuit 12 and the clock change circuit 13 so that the clock 
CLK of operation changes from the high-speed clock CLK1 to the high-speed clock CLK2, after CPU1 1 
is set as a reset condition. Moreover, when returning CPU1 1 from a sleep mode, the timing-control 
circuit 14 performs control of the clock change circuit 13 and the reset generating circuit 12 so that the 
reset condition of CPU1 1 may be canceled, after the clock CLK of operation is changed from the low- 
speed clock CLK1 to the high-speed clock CLK2. 

[0025] This timing-control circuit 14 is equipped with the register 141 and the delay circuit 142,143 like 
a graphic display. The advice data in which the idle state published from CPU1 1 is shown is set to a 
register 141 . If this advice data is set, the reset-on signal for activating a reset (RESET) signal will be 
sent to the reset generating circuit 12, and the switch signal SW1 for changing the clock CLK of 
operation to the low-speed clock CLK2 will be sent to the clock change circuit 13 to the timing fixed 
time delay carried out by the delay circuit 143 after this. Moreover, if a trigger signal is inputted from a 
trigger circuit 17, the switch signal SW2 for returning the clock CLK of operation to the high-speed 
clock CLK2 will be sent to the clock change circuit 13, and the reset-off signal for making a reset 
(RESET) signal inactive will be sent to the reset generating circuit 12 to the timing fixed time delay 
carried out by the delay circuit 143 after this. 

[0026] When an interruput signal (INT) is published from the interruption controller (PIT) 20, a trigger 
circuit 17 answers the interruput signal (INT), and outputs a trigger signal. The interruput signal (INT) 
from the interruption controller (PIT) 20 is sent also to a latch circuit 18. A latch circuit 18 is a latch 
circuit of a transparency mold, and where the interruput signal (INT) outputted from the interruption 
controller (PIT) 20 is held, it supplies it to CPU1 1 . 

[0027] RAM 19 is for storing the application program performed by CPU1 1, and the content of a register 
of CPU1 1 is evacuated to this RAM19 at the time of the shift to a sleep mode. 
[0028] The interruption controller (PIT) 20 outputs an interruput signal (INT), when the hardware 
interrupt demand of a key input interruption, a timer interrupt from a system timer 22, etc. from the 
keyboard controller (KBC) 21 occurs. 

[0029] If the keyboard controller (KBC) 21 has the key input from the keyboard which is not illustrated, 
in order to notify key input interruption to CPU1 1, it will generate a hardware interrupt demand. A 
system timer 22 is a timer which generates a hardware interrupt demand for every fixed period. 
[0030] The timing of the timing-control circuit 14 in the case of setting CPU1 1 as a sleep mode of 
operation is shown in drawing 2 . 

[0031] Like a graphic display, in case CPU1 1 is shifted to a sleep mode from the normal mode, first, a 
reset-on signal is generated and a reset (RESET) signal becomes active by this. Consequently, CPU1 1 is 
set as a reset condition. At this time, the clock CLK of operation is still the high-speed clock CLK1. 
[0032] Subsequently, the switch signal SW1 is generated and the clock CLK of CPU1 1 of operation is 
changed from the high-speed clock CLK1 to the low-speed clock CLK2 by this. At this time, CPU1 1 is 
left with the reset starting. 
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[0033] The consumed electric current of CPU1 1 is stopped by the minimum during the period when the 
low-speed clock CLK2 is sent to CPU1 1. 

[0034] Then, if a trigger signal is inputted according to generating of hardware interrupt, the switch 
signal SW2 will be outputted and the clock CLK of CPU1 1 of operation will be changed from the low- 
speed clock CLK2 to the high-speed clock CLK1 by this. CPU1 1 is in a reset condition at the time of 
this change. 

[0035] Subsequently, reset-signal OFF is generated and a reset (RESET) signal becomes inactive by 
this. Consequently, CPU1 1 is canceled of a reset condition. In addition, in drawing, although reset is 
immediately canceled after returning to the high-speed clock CLK2, according to the specification of 
CPU1 1, a certain amount of time amount needs to maintain a reset condition actually. 
[0036] Next, with reference to the flow chart of drawing 3 , the shift actuation to the sleep mode in the 
portable computer of drawing 1 and the return actuation from the sleep mode are explained. 
[0037] If CPU1 1 will be for example, in the state waiting for a key input during activation of an 
application program, it will act as Kohl of the waiting routine for interruption by BIOS, and the 
existence of generating of key input interruption will usually be judged there. And when a key input 
interrupt does not occur beyond a fixed period, CPU1 1 recognizes that sleep mode setups were satisfied. 

[0038] In this case, CPU1 1 saves the content of a register at that time to RAM19 first (step SI 1). 
Subsequently, CPU1 1 executes the HALT instruction for a halt of operation. CPU1 1 sends advice data 
to the timing-control circuit 14, in order to notify that CPU1 1 would be in the idle state, if a HALT 
instruction is executed. 

[0039] If advice data is received, the timing-control circuit 14 will control the reset generating circuit 12, 
and will activate a reset (RESET) signal (step SI 2). CPU1 1 is set as a reset condition by this. Next, the 
timing-control circuit 14 controls the clock change circuit 13, and changes a clock (CLK) of operation 
from the high-speed clock CLK1 to the low-speed clock CLK2 (step SI 3). 

[0040] By this, CPU1 1 will be in the sleep mode condition driven with the low-speed clock CLK2. 
[0041] Then, if the hardware interrupt demand of the timer interrupt from a system timer 22, key input 
interruption from the keyboard controller (KBC) 21, etc. is generated (step SI 4), interruput signal INT 
will be generated from the interruption controller (PIC) 20, and a trigger signal will be inputted into the 
timing-control circuit 14. If a trigger signal is received, the timing-control circuit 14 will control the 
clock change circuit 13, and will change a clock (CLK) of operation from the low-speed clock CLK2 to 
the high-speed clock CLK1 (step SI 5). Then, after about 1ms weight, the timing-control circuit 14 
makes a reset signal (RESET) inactive, in order to cancel the reset condition of CPU1 1. 
[0042] If a reset signal (RESET) becomes inactive, CPU1 1 will start actuation. And first, CPU1 1 loads 
the evacuated content of a register from RAM 19, and returns the content of a register (step SI 7). And 
CPU1 1 performs a receipt and predetermined interruption processing for interruput signal INT currently 
outputted to the condition before sleep mode setting out from return and a latch circuit 18. 
[0043] Thus, the sleep mode function of this example is changed from the high-speed clock CLK1 to the 
low-speed clock CLK2, where CPU1 1 is reset, and the consumed electric current of CPU1 1 is reduced 
by supplying CPU1 1 by using this low-speed clock CLK2 as the clock CLK of operation. 
[0044] Next, with reference to drawing 4 , an example of other concrete configurations of the timing- 
control circuit 14 is explained. 

[0045] Timing-control circuit 14' of this drawing 4 has three modes of operation for carrying out motion 
control of the reset generating circuit 12 and the clock change circuit 13. The 1st mode is the mode for 
setting CPU1 1 as a sleep mode automatically, as mentioned above. The 2nd mode is the mode for using 
it from high-speed operation, changing CPU1 1 to low-speed actuation, when it changes from an 
operator and there is a demand. The 3rd mode is the mode in which CPU1 1 is returned to high-speed 
operation from low-speed actuation, when it similarly changes from an operator and there is a demand. 
[0046] The register 201 with which the advice data which, as for this timing-control circuit 14', CPU1 1 
shows having been set as the idle state is set, The register 202 with which the data for specifying a mode 
of operation is set, The timing-control circuit 203 for sleep modes for performing timing control in the 
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1st mode, The timing-control circuit 204 for a low-speed change for performing timing control in the 
2nd mode, It has the timing-control circuit 205 for a high-speed change for performing timing control in 
the 3rd mode, and the reset timer 206 which determines the reset period of CPU1 1 in the 2nd and 3rd 
modes. 

[0047] When actuation by the 1st mode of operation (sleep mode) is specified, data Dl is set to a 
register 202. Moreover, when actuation by the 2nd mode of operation (mode for a low-speed change) is 
specified, data D2 is set to a register 202. Furthermore, when actuation by the 3rd mode of operation 
(mode for a high-speed change) is specified, data D3 is set to a register 202. When data Dl is set, the 
timing-control circuit 203 for sleep modes is set as the condition which can be operated, and when data 
D2 is set and the timing-control circuit 204 for a low-speed change and data D3 are set similarly, the 
timing-control circuit 205 for a high-speed change is set as the condition which can be operated. The 
timing-control circuit 203 for these sleep modes, the timing-control circuit 204 for a low-speed change, 
and the timing-control circuit 205 for a high-speed change start each actuation, when the advice data in 
which a idle state is shown from CPU1 1 is set to a register 201 . 

[0048] It is determined by an operator's key stroke in for example, setup processing or pop-up 
processing etc. which [ of the 1st thru/or the 3rd mode of operation ] is specified. 
[0049] For example, if the 1st mode is specified by the operator in the setup processing for setting up a 
system configuration, CPU1 1 will set data Dl as a register 202, and will set the timing-control circuit 

203 for sleep modes as the condition which can be operated. And the existence of formation of the sleep 
mode setups mentioned above is distinguished, when materialized, activation of register evacuation and 
a HALT instruction is performed and the advice data of a idle state is set to a register 201. The timing- 
control circuit 203 for sleep modes is started by this. 

[0050] As the timing chart of drawing 2 explained, first, this timing-control circuit 203 for sleep modes 
controls the reset generating circuit 12, activates a reset (RESET) signal, then controls the clock change 
circuit 13, and changes a clock (CLK) of operation from the high-speed clock CLK1 to the low- speed 
clock CLK2. And if a trigger signal is received, the clock change circuit 13 will be controlled, a clock 
(CLK) of operation will be changed from the low-speed clock CLK2 to the high-speed clock CLK1, and 
a reset signal (RESET) will be made inactive after this. 

[0051] Moreover, if an operator specifies the 2nd mode by setup processing or pop-up processing, 
CPU1 1 will perform activation of register evacuation and a HALT instruction, and will set the advice 
data of a idle state to a register 201 while it sets data D2 as a register 202 and sets the timing-control 
circuit 204 for a low-speed change as the condition which can be operated. The timing-control circuit 

204 for a low-speed change is started by this. 

[0052] First, this timing-control circuit 204 for a low-speed change controls the reset generating circuit 
12 by the signal S2, activates a reset (RESET) signal, then, controls the clock change circuit 13 by the 
signal T2, and changes a clock (CLK) of operation from the high-speed clock CLK1 to the low-speed 
clock CLK2 as shown in the timing chart of drawing 5 . And a reset signal (RESET) is made inactive 
after fixed period progress specified by the reset timer 206. 

[0053] Consequently, CPU1 1 returns the evacuated register, and returns to the original operating state, 
and operates with a clock CLK2 at a low speed. 

[0054] Thus, in the condition that CPU1 1 is carrying out low- speed actuation, if the 3rd mode is 
specified by the operator, CPU1 1 will perform activation of register evacuation and a HALT instruction, 
and will set the advice data of a idle state to a register 201 while it sets data D3 as a register 202 and sets 
the timing-control circuit 205 for a high-speed change as the condition which can be operated. The 
timing-control circuit 205 for a high-speed change is started by this. 

[0055] First, the timing-control circuit 205 for a high-speed change controls the reset generating circuit 
12 by the signal S3, activates a reset (RESET) signal, then, controls the clock change circuit 13 by signal 
T3, and changes a clock (CLK) of operation from the low- speed clock CLK1 to the high-speed clock 
CLK2 as shown in the timing chart of drawing 6 . And a reset signal (RESET) is made inactive after 
fixed period progress specified by the reset timer 206. 

[0056] Consequently, CPU1 1 returns the evacuated register, returns to the original operating state, and 
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returns to high-speed operation with a clock CLK1 . 

[0057] As explained above, in the portable computer of this example, two clocks, the high-speed clock 
CLK1 and the low-speed clock CLK2, are selectively used as a clock CLK of CPU1 1 of operation. 
[0058] In this case, the change of the clock CLK of operation is performed where CPU1 1 is reset, and 
after a clock of operation is changed, the reset condition of that CPU1 1 is canceled. For this reason, 
actuation of CPU1 1 is not influenced at all by the discontinuity of the phase of the clock at the time of a 
clock change. Moreover, in case CPU1 1 is reset, the content of a register of the CPU1 1 is evacuated. 
This evacuated content of a register returns to CPU1 1, when the change of a clock is completed and the 
reset condition of CPU1 1 is canceled. Therefore, actuation of CPU1 1 can be started from the condition 
before a clock change, and where actuation of CPU1 1 is guaranteed, it becomes possible to change the 
working speed of the CPU1 1. 

[0059] In addition, although such a clock change method is suitable for especially implementation of the 
sleep mode function of CPU with an internal oscillator, it is natural, without causing malfunction 
similarly, even if it applies to CPU which operates without an internal oscillator synchronizing with an 
external clock. [ of the ability of power consumption to be reduced ] 

[0060] Moreover, although the change between two clocks of the high-speed clock CLK1 and the low- 
speed clock CLK2 was explained, three or more kinds of clocks with which working speeds differ can 
be used, and a clock of operation can also be changed among these clocks here, in this case, the thing of 
power consumption which can decrease, so that the frequency of a clock is low and for which it comes 
out and the latest clock is used at the time of a sleep mode is desirable. Moreover, at the time of a sleep 
mode, supply of the clock of operation to CPU1 1 may be suspended by supplying the direct current 
signal of GND level to CPU1 1 . If it does in this way, the consumed electric current can be reduced 
further. Moreover, it is also all out to turn off the current supply to CPU1 1. 
[0061] Thus, even if it suspends supply of a clock or a power supply, actuation of the CPU1 1 is 
guaranteed by setting CPU1 1 as a reset condition. 
[0062] 

[Effect of the Invention] As mentioned above, according to this invention, where actuation of CPU is 
guaranteed, it comes to change the clock of that CPU, and it becomes possible to aim at reduction of 
power consumption, and implementation of compatibility reservation. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the system configuration of the portable computer concerning 
one example of this invention. 

[Drawing 2] The timing chart explaining actuation of the timing-control circuit established in the system 
of this example. 

[Drawing 3] The flow chart explaining the actuation at the time of the clock change in the system of this 
example. 

[Drawing 4] The block diagram explaining the modification of the timing-control circuit established in 
the system of this example. 

[Drawing 5] The timing chart explaining the clock change actuation to the low-speed clock performed 
by the timing-control circuit of drawing 4 from a high-speed clock. 

[Drawing 6] The timing chart explaining the clock change actuation to the high-speed clock performed 
by the timing-control circuit of drawing 4 from a low-speed clock. 
[Description of Notations] 

11 [ ~ A timing-control circuit 15 / — A clock generator, 16 / - Frequency divider. ] - CPU, 12 ~ A 
reset circuit, 13 - A clock change circuit, 14 
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